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THÈME 2
INSTITUT NATIONAL DE RECHERCHE EN INFORMATIQUE ET EN AUTOMATIQUE
Worst Cases and Lattice Reduction
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TUVWYX!W[ZI\^],_WY`bacWedgfihjacklagWYdWlmklnidoklpbdqsrtXIufjdcacv*p@Wwx f?ysWlm%z*{nik4WYq
| n}{b{f x m~@W x WYk U W x k U W`ii,\ Y(fk4msfiu x WZ}ijZB\ l!{n}hiWYq
Y80ij  W!{ x fi{fjqsW(n`@Wlnidghif x agm U Xmsf`b~Rf x qsmklniqsWYq[=f x k4f xx WYk4m x fjpb`b~ac`@h:fini`2ni`bnidgr*mackpb`bk4magfj`  W x qsm x WY~bpk4Wm U acq{ x fiudcWYX msf(m U W!¡¢£}¤¥G¦!£}¤=¤§?£}¤©¨¢ª¡¬«­4¤c¢4¦®\^a¯°Wi@.f x {fjdcr*`@fjX:acnidcqLagm Ux WYnidk4fW4±²klacWY`mqY TU WY`³W²q U f?	m U n}mBm U acqIqsWYk4fj`b~´{ x fiudgWYXµklni`³uWqfjdg¶jWY~·W4±²klacWY`mdcri¸utr¹W4º*msWY`~bac`@h» fi{b{W x qX:agm U¼ qf x½ fj`²m U WB¾=¿ÀÁ¢ÃÂ¢l¡¥G¦!£}¤=¤#§}£}¤Ä¨¢ª¡¬«­4¤c¢4¦Å\Æ=f x {fjdgrt`@fjX!acnidcqagm U ac`*msWlhiW x k4fW4±²klagWY`*mq\Çpbq$ac`@h(dcn}msmack4W x WY~pbk4magfj`2È b¸t¸0ÉÃÊ f x(Ë fjn}mac`@h}ÌÃ{fjac`*m`tpbXBuW x qIagm U n·X!ni`*macqq$nRdcWYqqm U ni`ÎÍ´¸ni`b~În2{fjdgrt`@fjX!aonidLn}{b{ x f8º@acX!n}macfj`´fi
~@Wlh x WlWBÏb¸fjp x nidchif x agm U X `b~bqnidcdKf x qsmklniqsWYqn}m%~acqsmni`bk4W!ÐÑÍÓÒ}ÔÖÕÕ ÔÖ×tØ  x fjXÙn:X:nik U ao`@We`tpbXBuW x ac`macX(WÚ!Û ÍÔÖ×@ØÕ ÔÖ×@ØGÜÝGÞ  Ê f x ÏÑßàZ*¸m U acq:aoX({ x f?¶jWYqfj`ám U W Ú!Û ÍRâã¬ä ÜÝ Þ k4fjX({dcW4ºtagmÖrå x fjXçæKWl VWl¶ x W ¼ q²nidghif x agm U XÈèYZt¸Yé?ÉOmsf Ú!Û ÍRäã¬ê ÜÝ Þ   WW4º U acuagmqsfjX(W`@Wl	f x qsmIklniqsWYq[.fjpb`b~³pbqac`@hfjp x nidghif x acm U X¸ë.f x ~bfjp@udgW4ÌW4ºtmsWY`b~@WY~!ni`b~:vpbni~ x p@{dgW{ x WYklaoqagfj` Ê f x don x hiW x Ïb¸fjp x nidghif x agm U Xklni`!uWpbqWY~(msf[k U WYk ½ m U n}mOm U W x WW4º@acqsm
`@f(f x qsmklniqWYqn}m~baoqsmni`bk4WÐìÍ³íîIac`ïmaoX(W Ú!Û Í ØÕ Üð"ñ Øò}ó Þ ô,õö#÷øù ?úi û ºtnik4m x fjpb`b~bao`@h@¸Kmn}udgWX!n ½ W x ¼ qI~bacdgWYX:X!nt¸ëf x qsmIklniqsWi¸ü ûLûOû ÌÖý}?@¸þdon}msmack4W x WY~pbk4magfj`¸» fi{b{W x qX:agm U¼ qm U Wlf x WYX
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 õ   fjpbq²{ x fi{fjqsfj`bq²pb`ì`bfjp@¶jWYdnidghif x agm U X(Wm x fjpb¶?ni`*m:dgWYq²{a x WYq!klniq:{fjp x d ¼ n xx fj`b~a~ ¼ pb`@W.fj`bk4magfj`2X!n}m U _WYX!n}macv*p@Wi¸WY`³klnidcklpbd Vn,¶*a x hjpbdgW Ë fimsmni`*msWini`bqIpb`·{ x WYX!agW x msWYX({qY¸"`@fjpq x _WY~bpbaoqsfj`bqk4W{ x fiud VWYX(W Vn2dcn x WYk U W x k U W~ ¼ pb`bW{WlmagmsW,¶?nidgWYp x ~ ¼ pb` {fjdgr*`fjX(W Vn2k4fW4±klagWY`*mq x _WlWYdcqY  fjpbq:X(fj`*m x fj`bqWY`bqpagmsW²v*p@Wïk4WqsWYk4fj`b~å{ x fiud VWYX(W:{WYp@mWlm x W x _WYqsfjdcp´W4±²klnik4WYX(WY`*ml¸OWY`	_WlmsWY`b~ni`mdgWm x n0¶?niacd~@W » fi{b{W x ÌqX!acm U \ p@maodcacqni`*mdcn x _WY~pbk4magfj`~@WYq x _WYqsWYniptºï\^qp x don x WYk U W x k U We~@We{WlmagmsWYq%¶?nidcWYp x q~ ¼ p`{fjdgr*`fjX(W Vnk4fW4±klagWY`*mqWY`*magW x qÈ b¸*¸}ÉÃw fjp x ~@WYq`bfjXIu x WYq Ë fimsmni`*mqn0¶jWYkpb`@WeX!ni`*macq$qsWuf x `_WlW{n x Í³¸Wlmpb`@Wn}{b{ x f8º@acX!n}magfj`{fjdgrt`@fjX!acnidgW
~@W:~bWlh x _W:Ïb¸`@fim x W:nidghif x agm U X(W(m x fjp@¶jW:msfjpbq[dgWYq[{a x WYqklniq Vn,~acqsmni`bk4WÐ	Í Ò?Ô¬ÕÕ ÔÖ×@Ø ~ ¼ pb`³`@fjXBu x W(X!nik U ac`@WWY`msWYX!{q Ú:Û Í Ô¬×tØÕ Ô¬×tØGÜÝGÞ  w fjp x Ï!ß Z*¸k4WYdcn:niXå_WYdoagf x W[dcn:k4fjX({dgW4º@agm_W[~@WId ¼ nidghif x agm U X(We~@W[æëWl VWl¶ x W²ÈèYZt¸"Yé?É\ Ú!Û ÍRâã¬ä ÜÝ Þ \ n8¶WYk%pb`bWk4fjX({dgW4ºtacm_W%~@W Ú!Û ÍRäã¬ê ÜÝ Þ   fjpbqW4º U agufj`bqO~@W`@fjp@¶WYniptº!{a x WYqLklniqm x fjp@¶_WYqn0¶jWYk!`@fim x Wnidghif x agm U X(Wi¸ë{fjp x dcn,~@fjp@udgW({ x _WYklacqagfj` _WlmsWY`~bp@W!Wlm[donvpni~ x p@{dcWB{ x _WYklacqagfj`K w fjp x pb`2{dcpbqh x ni`b~·~bWlh x _W(Ïb¸ë`@fim x Wnidchif x agm U X(WB{WYp@meX(fj`*m x W x vp ¼ acd` ¼ W4ºtacqmsWB{niq~@W{a x Wklniq Vnï~bacqsmni`k4WÐÍ2íî:WY`
msWYX({q Ú!Û Í ØÕ Üð"ñ Øò}ó Þ ù 8 ÷  õ P n xx fj`b~baKW4ºtnik4ml¸~bacdcWYX!X(We~bp,.n}u x acklni`*m~@W[mn}udgWi¸{a x W[klniql¸#`@f x X(WIü ûLûOû ÌÖý}?@¸ x _WY~pbk4magfj`~@WYq x _WYqsWYniptº#¸@m U _Wlf x VWYX(W[~bW » fi{b{W x qX!agm U
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TU WIü ûLûOû ÌÖý}?qsmni`~bn x ~.f x uac`bn x r Ë fjn}mao`@h}ÌÃ{fjao`m%n x agm U X(Wlmaok²È0ÉÃ¸n}{b{ x f?¶jWY~ao`³ iiutrïm U WIü ûOûLûz*mni`b~n x ~bq"!fjn x ~ni`b~!m U W#X(W x acklni`  n}magfj`nidz*mni`b~n x ~bqü¬`bqsmagmpbmsWi¸ x WYv*pba x WYqþm U n}mnidcdb=fjp x uniqackn x agm U ÌX(Wlmack!fi{W x n}macfj`bq Û%$ ¸'&e¸(¸*) Þ ni`~·m U W:qv*pbn x W x ffimIn x W²k4f xx WYk4mdcr x fjp`b~@WY~ Ê f x nhjac¶jWY`¹.p`bk4magfj`¸Ë fjn}mac`bh}ÌÃ{fjac`*mao`@{p@mq.f x  U ack U agmacq%~baè±²klpdgmmsf²hjpn x ni`*msWlWIk4f xx WYk4m x fjpb`~bac`@h@¸bklnidcdcWY~,+O«}¡Q¥GÀ-Q£?¥l¢4¥Q¸#n x W`tpbXBuW x qO.f x  U aok U m U WW4º@nik4m x WYqpbdcm\Çniqk4fjX({p@msWY~ac`ao`t`bagmsW%{ x WYklacq$agfj`(\ acq`@WYn x n(X!nik U ac`@W`tpbXÌuW x ¸Kf x `@WYn x m U WX:ac~b~bdgWIfiLmÖfk4fj`bqsWYklp@mag¶WX:nik U ao`@W(`*pXIuW x ql TU acqacqm U WniX(fjpbq/. T n}udgW0Pn ½ W x ¼ q
acdgWYX!X:n21({ x fiudcWYX Û T 0  .f x q U f x m Þ z*Wl¶jW x nidnip@m U f x ql¸ac`ì{n x macklpbdon x üÖf x ~bnik U WPni`b~30Rn}mpbdcnÑÈèl}ÉÃ¸æëni`bhBni`b~40RpbdcdgW x Èèi4ÉÃ¸ U n0¶jWq U f0%`!m U n}m.f x m U Wkldcniq$qLfi"nidghiWlu x niaokpb`bk4magfj`bqY¸qpbk U f x qsmklniqWYqklni`b`@fimuWmsffå`@WYn x  x fjX n·X!nik U ac`@W`tpbXBuW x f x m U W,X!ac~~bdgWfi%mÖf2k4fj`bqsWYklp@mag¶WX!nik U ac`@W`tpbXBuW x qYÎztpk Uufjpb`b~bqþWY`bn}udgWfj`@WmsfB~@WYqaghj`(qsfjX!WW4±²klagWY`*mnidghif x acm U X!qþm U n}mhjpn x ni`*msWlWk4f xx WYk4m x fjpb`b~bao`@h%.f x nidchiWlu x niackpb`bk4magfj`bqY
5 f0Wl¶jW x ¸=f x `@fj`tÌÁnidghiWlu x niackpb`bk4magfj`bqY¸`tpbXBuW x m U Wlf x r(ufjpb`~bqn x W`@fimLq U n x {:WY`@fjpbh U ¸ U ack U X:n ½ WYqk4f xx WYk4m x fjpb`~bac`@h U n x ~bW x msf¹acX({dgWYX!WY`ml TU aoqeacqe{ x fiun}udgrRm U W x WYniqsfj`´ U rPm U W²ü ûLûOû ÌÖý}?Rqsmni`~bn x ~~@fWYq`bfim x WYv*pba x Wk4f xx WYk4m x fjpb`b~ac`@h.f x m U fjqW%pb`bk4magfj`ql60RpbdcdcW x ni`b~²fim U W x nip@m U f x qO{ x fi{fjqsWY~²ao`RÈèY?Émsfac`*m x f*~bpbk4W~ba87#W x WY`*mdgWl¶WYdcqfiv*pbnidcagmÖr.f x m x ni`bqk4WY`b~bWY`mnidþpb`bk4macfj`bql TU acq{ x fi{fjqnidþniq{ x WYqsWY`*msWY~Rutr
0Rn x½ qmsWYac`¹n}mm U W90Rn8rRZ}ijZX(WlWlmac`@hfim U WBü ûOûOû ÌÖý}? x Wl¶tacqagfj`,h x fjp@{K¸up@mm U Wk4fj`bkldcpbqacfj`,niqm U n}m
.:+L¢; ¡s¢I¿«iÀ=<¢YÀ¡¢£>?<ÀÃ«:¥GÀÃ£i¿j£}¡@}¾BA8¢C1Gz*rtqsmsWYX!n}mack[f x½ fj`Rm U W T 0 	niq~@fj`@WButræKWl VWl¶ x WBni`b~D0RpbdcdgW x ÈèYé?ÉÃ¸# U f:{p@udcacq U WY~ïf x qsm%klniqWYq.f x X!ni`*r[WYdgWYX(WY`*mn x r[.pb`k4magfj`bqþac`~@fjp@udcWL{ x WYklacqagfj` Û ÍÓß Z êsä Þ ¸jf?¶jW x m U W.pdcd x ni`@hiW=f x qfjX(W.p`bk4magfj`bql#dcniql¸*m U WYa x n}{{ x fjnik U acqLmsffW4ºt{WY`qag¶jW%msfB~@WYnidagm U m U Wvpbni~ x p@{dgW{ x WYklacqagfj`K¸j U ack U acqac`bkldopb~@WY~!ac`:m U Wklp xx WY`m x Wl¶tacqagfj`²fi"m U Wü ûLûOû ý}?:qmni`b~bn x ~ TU pbqklp xx WY`mdcr(m U Wfj`bdgr!{fjqqacudgWn}{b{ x fjnik U WYq=f x U agh U W x{ x WYklaoqagfj`bqn x WWYagm U W x msfIhjpbWYqqOn x WYniqsfj`bn}udgWufjpb`b~!fj`²m U W%{ x WYklacqacfj` x WYvpa x WY~(.f x m U W U n x ~bWYqsmmsf x fjpb`b~klniqsWYqni`b~:msf[ x acmsWnIdoagu x n x rBk4fjX({p@mao`@hep@{:msfBm U n}mL{ x WYklacqacfj`¸if x msfB x acmsWnehiWY`@W x ackXpbdgmac{dgW4ÌÃ{ x WYklaoqagfj`dcagu x n x ri Ê f x ac`bqsmni`k4Wi¸FE#ag¶ ¼ q-0Rn}m U æaguPdcacu x n x r~@fWYqm U WI=f x X!W x ¸ U W x W[m U WIhjp@WYqqsWY~Pufjpb`b~,aoqý}i:uagmq.f x ~@fjp@udcW{ x WYklacqagfj`·Èè8ý0ÉÃ
5 n8¶tac`@h[ni`²W4±²klagWY`*mOnidchif x agm U X	msf[`~!m U W U n x ~@WYqsmLmsf x fjp`b~:klniqsWYqY¸*.f x nehjag¶jWY`:.p`bk4magfj`:ni`~:nIhjag¶jWY`Ë fjn}mac`bh}ÌÃ{fjac`*mL=f x X:n}ml¸*fjpbdo~ U WYdg{msf x Wl{dcnik4Whjp@WYqqWY~ïufjpb`~bq\Æ U ack U n x WpbqpbnidodgrIf?¶jW x WYqmacX!n}msWY~:\utr·q U n x {W x ni`b~ x aghif x fjpbq[ufjp`b~bqlü mIfjpbdc~¹m U pbqeWY`n}udgW(fj`@W²msfR~@WYq$aghj`·¶jW x r¹W4±²klacWY`mIdcagu x n x agWYqagm Uk4f xx WYk4m x fjpb`~bac`@h@ TU WY`,m U W x WIfjpbdc~uW`@f:hiff~ x WYniqsfj`Pni`*rX(f x WImsfW4ºtkldopb~@W[m U fjqsWIpb`bk4macfj`bq x fjXm U Wek4f xx WYk4m x fjpb`~bac`@h x WYvpa x WYX(WY`*mqfiþm U Wü ûLûOû ÌÖý}?:qsmni`b~bn x ~û º U nipbqmag¶jW(qsWYn x k U X(Wlm U f*~bq[k4fj`qacqsmeac`·`b~bac`bh²m U W U n x ~@WYqsmmsf x fjpb`b~·klniqWYq[fim U W!hjac¶jWY`·pb`bk4magfj`ac`m U Wehjag¶jWY` x ni`@hiWi TU Wlrïhjag¶jWem U WeuWYqm{fjqqagudcWufjpb`b~K¸@up@mn x WI¶jW x rmacX(W4ÌÁk4fj`bq$pbX!ac`@h@'0,f x Wlf0¶jW x ¸nqsWYn x k U .f x n(hjag¶WY`ï{ x WYklacqacfj`²hjac¶jWYq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